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Sipoier battery housing and method. 



(§) A bipolar ismry comprising s piyrsiity of 
> ' ks 1 togethsi 3nd em- 

bedded in & housing ;txj} molded :n sm, it;er-;sooiit. 

ioasr- f-ia-erraJ. 
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Ttiss sfiSi 1 N elates to tXx- - - - ? 
batteries of the facs-to-face e^cfocis tycx ss 




ductivs pernor, or (3; a nonorondocpve poiyreer 
tt .<i 

< " > ^ - x rg rpr® £CP 

csf she septum tc the other. For a nusnbef o? res- 
ide us f dtenwS lor 

OXO rp 

plate sspium ,x~ - - ^ oseie tor iead sec: oat- 
^ ■> < x P&ferit 3p* 

plication no * 
States j" ' . f ^cscr$;?o 

filsd cofKunentfy hejwfh, <M$t mstsS or conduc- 
tive wtos are sjssfu! other types of to&sty 

the srt, 

'me t 4 rPeopedea are pxoxted in ~ 

M Jt <■ v. 1 v. * 

x x •> ov. a * "... . t 
x < ^ ,x . ! a 

% £ V< O v v, ^ N 

nxxbie. dendrpe-suppxsaipg separator teg, naicro- 

> v ft ~ ' •> 

VS/C). One f babery v ^en-yPrbed by - - 
The ksniBs osed to mourn tfcfi bipolar Stec*- 




adds orba wa : gh; :o the system and resaas o an 



srerrses. Adbeslveiy adoring tt'ft barees together 
lbs 

when eorxhed with aa et the handing, ahgnr-ejx 
i asssm - 1 « - 3 

a - -r ^ t by " features spseexd ;o 
e . - -, > - ' , ^ !i Oi Cio!!f 

It is an object o? the presex: iovepp'pn tp. pox 
ibtiit § L f ' S v. v - bat - p -> a ) S 



nw>i for faee-is-face type bipolar batteries which 
or „«es a ^ , , ' v ' - coop ~ - 
qageo pp e po ~~ X. by a oorvconouchve i"3 v 




is objects and sdvantapea of she present jnverrtto 
;. .;• , .;• r ■. nabby oppaoeX t'rcm the x 

tailed descnc >- * 

A;- a axbnxc appXabori ch the ; -as art xvex 
v hs -n-x 

as t t a pft ; is 

not ii^lte<! to sech bette;x S . in s ^b-eciP bpxsiar 
battsty, tbs bipoiar - , 1 com&nses 8 lead 
< coattt 3 

on el Isast oop tape » v ' > laceet ihereot 
aa - ; - a ^ 

tsriai there-c roe c^u-q ,<-- - >s mottpia s> 
e t oi arc-sprayed, ^ead t .d bx u.aed to saan 
other, and to the fees o; tin septum, providing a 
; t nte-et.eel ;Xfi8S to; sn- 

ap v ^ » «.» - , et Pi ' e °: 

POO x > * t ' -ex- ' S' '<> ^ <"> f>w 

■" c tbxp s ding o l no C&'C 

^sypra?]. "rt ^ , - ob* <> mounted in 
r j -pondoct;ve 
;p Poet- x on a the tacas thereof end pro etsckpd 
togc-x « - 
tiodes st the e;?ds of the stack} so form a 

- :r ; nnoriS <Js- 

tsi! to our co-peocbpg patent appiicgSton 
4c< np. Uolted Sta;es paiaol appilcatioe 

Sensi N< OS ' < " - 

pattery veil preferebx ersch compose one oi the 
bipolar t - l:ay:n;i ooilve _ - < u to 

z - ' 3 wa. >f th« 

padery ar;p ,■> ; :.o:Peso ta;;pc pro;eX:r!g ilieoh;-:;;^ 

"ie von ^ it v t x » 

electrode s c as a -p a". electrode. The 

^ x v v t ' 

oss been assembled. 

in accordance * " the p-essnf invention, tbs 
p- ^ ^ ^ a p- ^x ^ «p x ^ 

55 piasrtic of ;herrnos3t polymer) bousing moeided le 

tba. v.ppipf sofaaaa x tlx \ n - h sbsa re^axi 
the elsctroaa ssppp. ab^ng with end ::Xx:r. tor tbp 
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y sm o-an.oed together ; n a rncnml cavity and 

assy, *- housing 1 be <■ py ohectlon- 
such 2 pc m- j; v - 

r-e .>■> >< 

poiymsm may siso DO used Most preteuiply, *hs 




foam tK ' " \ u 0 % *i 

oausss 'ow-pressura expansion of th« poiymer tor 
ready >r w >o \ .> , ; < ; \j 

*r>0 6 ;< ,\ • < , - - - 

" " >■ ^ ? s 

mV V3'~ tr - - — . ^ 

ensure compter "e-oui" of ths mould cavity and 
to nooce s- - ; m 

of foaming agaras in the poSymsr the irs^tbn- 

* so ac 

" * 5 *^ > < s » -> - ■» 

mg • sso amount of foaming sgent used Mo si 
- 1 ► ^ t dirsctiy shoos > >. v hp: , , 
simpiihes o cpmp;nos tm housing m^asion one 
baiter? assemfciy pmcpssea -nro a - npnmPon , f! 

sisc pn " v I s between t^ 

seams of ma stack, in the case of a gas-recem* 
'<. tat sep- 
< f s > < - 

a ^ ,? i s v<" > , ♦ tt 35 

ot -s a' ^ SP m -- ^- ~ . . ^ <! p 

under compression, and mould! -m she housing 
about the stack to hoics She stack under CbfttpfSS- 

se^m to compress toe s;aci< «■ 

I > t ^ f \ v - - ; < ^ 
donates < set < following s:led 
ae > « ~ so m 
tsssreo! , - given hereafter so conprncPar; a *f 
' a accompanying draw;;x;s. in wp;cn #8 
Figures i Is a front, elevations! view of a bipolar 
u ! v o ^ o <■ * s ,v - 

tiers; 

r Q - S " -A 

' - lN v * - * »~ > -cap., " 3 -* *; 
Figurs 1 : 

i v ' x : _ c 

N < S v. - 

Shown Id Figure 2; 

v - f 4 « , > v ^ aonp 4 o; r;Qunt 50 

3:; 

Figure S is a vSpw liks> that of Figure „ pu; 
" ,s " - -' N -r - , 
o , -??o 

"a - te ' " ' - N ^ 5 ^ > , f , 1 am. « 
~S X ' ' v ~ - " 

s ^ ? -m a: a 



*- - " *r - > " . , - s 3 rt 

aiov'Stonai viow nf an mio-miootmpo spacing 
frants; 

- " - " ^ ' 

"■aonj 3 s p ■ ns c ratio s sew ' an - a 

i oipek ,- p 
^ end « 

Flguns 11 is a sacsiongl ^ of she ond wsil 

0 dira ffr ^ 

rigors 12 Is an oypinded vi«w oi a pipoisr 
battery stack; 

Figaro 13 is a perspochvs vsow of a blpossr 
' ' - s o . m 5 j 

FtCu'P (4 

batsery taksn In ms direct ion 14-14 of Figom 53, 
Figures 1 i o p m - <. n >o- v ,rp - 
s'tig s isad s^ n piat« ;ssed by a 

^ ^ - ^ ' -4 
^ .-.<.{< ^ > : < . t. -> 1 >e a"iM, 

" ' 1 * < ^ p. > . t , 

! 1 m eg the 
" " h " ' X" t ; . >vt. ) 
" ~- ' -C ■ - - m 

tattfce Wires 8 ^ 3t k 1 ie s or )n , of pockats 
10 overlaying ths ?3.css on opposite slides: of ths 

^'JT k ? P AaShP,v1 - -f ^ 

ray be mo? < 

that' borers 5 of the lattices 8 are reoufcted mth 
*s frsmS: 8 around an edge 12 of the plate if. 
Alternatively, and as shown tfi Figoros 3a, 3b and 

* v a n i' f ' \ > ^ > or 

- ata^ >■ - ' ' z^c c < 
msm (fiteg'5 , - <s 

*ng. a; - - , t- - , d>^ -I o<»rc \g 
Shsrete, As shown; Figure 3a. the edge 12 oi the 
piaJs£ is cc-svs^ n- -a - • ^ 
So:' the iefox 8, a 6 is m< 

theroaSaoat so as so bona to the edges ? of the 
!<st: pes 8 ar < ' 

3d and 3o ' > sail-o ; ol<iont vanaoons o j Stso 
S s^v ! st - - - ^np *a "-j 6. 

Should 

etweon the £ 5 » s S snd the 
homo n anp pma;xt pornpiessly ansndp she ajficss 
s - a - -m g - top r eSsst above 
Tie S, and a'P s rra^ £o 

nsst in w . ^ % >• recesaos >ed ir; 

s va s. ^p <- f 

allyniog sno Inssrlppking the frssnes foge^ec and 
r " as * - , ■ - c - 

;taoh other, and inr pmvmng a s^pficionnv P=-ga 

c > ^ i = S . 0 X 

a r " p'sa-p res' * p areKeon 

in the esse oi e Fb-acsd dipolar osSfsry having 
" s pt.m - ^ "<m r X; a . ' s corsf* 1 ^ 

to Is provided on ? loast p' - fape P pt tne 
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septum piste 2. which coating -o - r\ Y- - 
~ , s < j 

o'ura&Y s f meilen sseo a'topiets onto the fees 18 of 
\ s,m<- \ US 

f Of i § P« * 

-> > ki and > piaYoo n:a:erY Ym meooopiasY: or 
Yormereh s rveYe « ) cjoehP; 
form *h« irsme S and lattice 8 in s single "isisstt- 
rrsouidsng" operation. 

Following mourning of Ye septum piste 2 to 
the. fram&«ces jo &ciwe o - a 

first po ■* "\ and an $ live materia! 2 a 
, «ec: sn*o t^e 

pockets Y of -.he PYaes S. and. to Ye case of a 
Po 3 IP i - * ' c ' 

to impreeoste - poms 22 thereof ^Y " i ' to 
- ' e natensi $ steto 

A- p st t t s ' b polar" 

electrodes deseeded aoove may fco used ss a 
nriof-opoiar electrode pe. lor ess in the end ceY Y 
♦ v c > t> ^<\> wsth 

active mater mi paste £6, to the end coll. pasted 
( ^ >, „ v ' > I ' f t , 0! 

/ sohaceri . Y <■ npasPfcd 

At < >if end of toe Ye-*-,, the o.tKO -nYm, mma 
>n too monopoiar t ' v. s > t 

i i c 1 < v t i 1 

> ^ « , VtX-er 

- atonal Alter- 
natively, conveneunal pastern momype monopolar 
' tr _ 

)« ussd a s oiar s : 

cells ot W betlety. 

Figmes ? and 8 depo; a space? name 30 

boiofer sYYrooe Pom the ne.<t ad-acem mommas 



Ye, in the p}:i'ecpon norrr.g: to the prfnctpai ptsne ot 
tt«i t.\-\ ■ to provide an - tery eo; p<tp eiec- 

f «.>i-u^i "*SC! ?Cr ?s $<; Pv 

%r Pao-e 30. An uppdi side P6 of nach of ift« 
spaco;' Iramos 30 inoindeo openings 38 sop 4P for 
i " * - 1 eiecti olyfe mio the rooDPctive rfjgions 32 

^ ^ *■ . ^ - 

oYstiCS) Piatei'sai navinq an annular recess 48 
thereto adapted to receive a sho^cter Hs ot Hb 
on one cf the monopolar electrodes discussed 
sbove {tm Pguts 6}. A plurality ot criss-crossing 
■;ps <> cri the notside of the wai: 44. opposite the 
reoeoc 4p ^ me end wall *4 eiY prevanls 
-a; Olac? ?0, 

s 5 - „i a - - 4^ % c N ' 
- a sins* 
oxYdec into the wuB 44 and extends beyond s 
psriphorsl edge 42 ■hereof to form a tpmnioai 54 for 
the bfetif v > * ^ ^ ' « ^' 
aportur^ 56 adapted to receive a bolt, or the fik». 
tor oonoectlnp to an sxtemal electdcaf circuit The 
taogs 52 projecting frarti the biad« 50 sxlsrtd into 
contact mm tt?s pppssiep face 2? of «sa oeptpm 

piofe 2 one ara : oc!io::t!;5r;-;velPed tPsreto after tfiO 
t ppe 5C p« 
«S aeed or Pt St c «d aopoe 
wioroin the c < P y> - c doo-ino 

t - . . Y * v r^ . Y>- 'P YO 

waH ^ " * % 3j the 

Dlsde 50 to Ye n plato 2. Any co duot'vs 

t, * o a Y i«r»\j 

Flutes 12-; 4 show a c^v * '\-» t;ack 

Ypom t2 shows how the end ^aY; 44 and the 
ofectrpas and speoet frames nest one within me 
cider » - o ' ' 
nested within tee spaces frames Ys ,pv ,■ 
tj&mss 5 P YceY-Y f; , the spf t tVamss 3D 



oesimnio to Y«- >e oopes oi tPe senam- 

Yr (ec. pisae - S8f dnecpy * tea - a- „ np 

recesses 34a end 34h Yrmeo in Ye faces Ysrpp? 

are slnec to receive, m nesting YsYoy tns shoo'- 

^< s oad-np 5-!4e s 

eeee 8. In ileo of the pieresad: spacer tfis eieo- 
r x."Y " - e wicene 



oleo:ncYee Ysmppng to ssoarie frmn - oner:- 

>r 32 a f -' „' ' DetAS fr ; -3 

hse-iss, Fir 

mat do ;f ly sh - wh t spa o 

t V. 

- - ppinem PaYsnes 

and aseccd'ngp is nstorall^ p-skc: lYan tds n&now 
dimension oi the electrolyte region 32 and is com- 
Yvexc ;p>^- "P extYv ay ,v t ttiY s 
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comprising: . 
£ * " « 5 e ' 



•a^crt Pf Of ' s x !3 - - 

pipced between the mould halvsa usee to dating 
the RChiid c<5 ix s . o js-; 

■ -, " a •> .a >4 and o-> .» 

tOg^^f tC Cv L ^S t • ,o -v~ i_ . .\ ^ 
msi the frames and hole the harass together dur- 
ing j^sctsort of ths poSyrnsr. tn this regard the glass 

\. s 53 « 

to <j < i - - < 

between the eiecirades, and too fores sorted by 

6 -l 5 >J s 
frames together sod « e--„s the "JSis 58 into 
their respective alecirpiyta retention regions; 32. 
Alismaffveiy. the stack may be banded together 
adjacent tfts top and bottom corners est the stack 
with a strapping watsna! yag, adhesive tape ■• not 
shoivt which becomes CisuoedOsO in the noosing 
k.'J v/to' - so ' t V ' , ~ ' , i , . o 
with ths. or ' e - s - 

( m t t s 

* ' •. o « k ^ she 



inSio 



CDs and amrnot 
and foam She $j 



urns. 



rafcslv contain • 
*tf F-Ol 
erf:f> internes 



j i 



rpiof 



th Moreover the foamed 
;a?e tee com op sen ta of too 
•nt -■ t J , « ;! ( 



j L ■ t: 



one face t 
to aetsve 



y active 
i 12K an 



■» periphery by a riari-condnctlve barne * a 
m - \ . •» e~ / o > v , 1 - . ' \ti k 
means t'30) tot spacing said oieoboaeo front 
each other in said etsck defining act etecaroiyte 
s. ( „ u\ • ~s r o ' ,1= - * . 

tog SSid monopolar s^eb'ooes ' s;eatrloalh 
contacting said cattery t 0 externa: eieeirioai 

■ " --a • - ; ^ U < ,' in- 

ciedss a uoiy merle noosing (60; oxonbled in 

I - u . ' f < l-i h lo 

' frames (6i secui-oiy tcoefber, to prevent 
?i« >' akaqe . 
the e^te-r \ c '\ c at 

Ho claim I Jn which 

MiO - 0 X 



A bipoiar cattery aocr.irriifig to c;a;rr; a, in whicn 
said ' ptaaooa r^raarioi nap a porosity o? ep 
to about twsrity-ftv'e petcum (25%) by volume. 

A c ooter bat; ->■ ar * ?J<n t which 

said pciymcac hoaainn •60? is asopiooo from a 



« eaoi: r;^iouri;ad ; = ■ a ;ic?i-coriOaotive 



f . tg a gas-; coo r t-ty; 



srrra t tea 

ie press n < v - v *y oto ct be 

iieateo ;«erato, bat rather \ to ;\ e>rten; set 
fottb f %v x i> sec - ( *. 
foisow 

•* c* " ap- 
-» v.* ~ " . \ ,^ y - 

cisirt-s prsersty, and in this abstract acoompanymg 
thi „ ^ e incorporatsd he t 



cap 



tnovi 



Other, -a o rnoaiO dehnino s rttooid cavity 

'C - ■• ' - ^ trnt ^ \ ^ ^ % 5 ^ C 

seid stack; 

c mioving saio mooid parts together so as 

to. - < - ~ S-C =e\5 itO; (52 o-o to 
oiose ssxi reoaia; 
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•5. aiiO'^rsQ asid pd^ncs msis-ia! v harden 

' V , _ > , Sv - 

- . , ^ , - t 5 

8, A ns-sr ? V! 5. in which said 

pl3 dud s foaming ags?m 

7. - % 5 i whicft 
foaming ages* 5 heat- set k gr^sta 
: » u> 

8. A method oi ferm^g 3 housing (80} about a 
bipolar battery comprising s stack o^fcipoto 

r - a 

ira;v:« !?;• and S-:-^;ar«ifii! ana rro;T; ;h<5 omu; by 
f.flO v- 1 % V . 

e <~ n ' ( x > , < ! > 

a, positioning sa;G S^ack ;r< a "nQudd hav^g ;> 
r . t SiogfoC 

t>. < a ting j i v - * nctefio 
\ v . ' < - i . 

O. ? A >t .. ,' 

tei - N a 

said stack therein. 

3. * 1 x- % > ?■? 

; ' . ^ ; a sent 
foaming said pussies faatanai in mauid 
cavity. 

ICE. 35 

foaming agan; is daaKicnvsad ta gsnsiaio 
gas bubbles throughout the piaatida alalia:. 
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FIG. 7 
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FIG, 11 
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FIG. 14 
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